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(T i a All-. N) 

[fli#gi4 ] mris^^ ^-ta-S = *a^&<dSB 1 <7} 
^^SftfcWMXJU 
v^SttfcSHMx*. 



(54) Kg^O**] ri-^gr-f >yatt&«B9XA 



(57) [#rFtt#<7>iSffi] 

-TOMB*:* *fWfc. tME-r<v^W*ffSBrt P BO»* 
HtJfcll fclE*<0 = — J f-^^SttfcfflMX 

Ac 



-J 




(T i a All.. N) 

[1**58] ttJlS^ ^ — £ i^&OSB 2 <D 

[8»#S 9 ] fltJfe^* v-TA- S ^^M^S 2 CO 
jf^ x ^ 3 nj?A x /n:7=£J^ /<tv/l)A, 10 

i//V=>^^, /N^^r^^s /^-fi/^A, 

Ac 

i ] utrESft^ * * k 

*tf>-p— * y h&UH?^ S yf&rjy^^^l/ K-< 20 

g^n-v^ ^^*tufc«)»JX*„ 
[»*3S12] MES#a s . ffjrxTlsX-'U K 
- h^7^)i^tX*fcax 1 t-EttO 

>^$:ft,fc$Jfi'JXft. 
[ff*Si 4] JttESttfcttE^^-T/us 

l olt^F^Cf ^ y-t-x^/M< t h so 

^S;ftfc««JXA* 
BUXJU 

4 KE*tf>=»-^>f >^$^fc«)HiJX*c *° 
[»^18] ntifZJ-fi/^-^&tiK 

MI*. 




f 2 7 4 2 0 4 9f 



1 KiEISOa— r>r ^£*tfc«Jfi'Jl*, 

<0«tS&E*2(7)«tO«-&ffl{C*3^T. KfEf^y- 
7 A 5 =• 9 A-frA^Jg 1 OJl<DffiE»J««:ffiE^* 
7;u;^^^« 2 <DJi<affiE*fl/*£ HKWfcra— 

*<, 

IW*«2 2] lWET/u5^f4*Kft^«IHtor^ 

jtfv-* (7) 7/^;t, (6) 7;^; 

■*\ v— * (0) 7/^;t, (ic) xji-f— * 

(77) r/i' 5 (%) 7^^tx*fc5T;u^t 

[St*3j2 3] n— ^-f ^S*LfcffllMX*-C*>o 

r^-CO^a < 1 ; 0 ^ b < 1 ; 0 ^ c < 1 ; 0 ^ d < 
1 ; 0 ^ e < 1 ;0<f<l ; 0 ^ x ^ 1 ; Zfet/.O < 
(a + b + c + d + e + f) < 1 -C*>6£AT^BB«^ £ 

=r— ^^v^SixfcfflMX*. 
(Tia Zrb Hfc Vd Tae Nbf Al 

l-Ca+tnc^e+f) )(Nx Ol-X ) 

[H*S2 4] MrEttB^. d = 0 x e = 0. f = 0 
fe9JH'JX* 0 

[If ^ 2 5 ] tuiESg 1 <0«ds b = 0Rt5c = 0T'fo 

fe^0HiJXA o 

2 6 ] MET A ^£ Aat/lfc*<©*** s W 
IE7/U-;tIi^^oTi|SDt5, »Jfc*2 3KEtt<Z> 

[tt*«2 7] a—T^-f >^S^fc«lHflXA-efco 




a<l;0£b<l;0£c<l; a + b + c < 1 10 
(Tia Zrb Hfc Ali>k) ) (N) 

w«a2 9] wsfeiaotftf^tis i vb 
i vB»&jR-T/u^^^^-&^ISi^S*i«(rEi v 

B m&m " T /U 5 ~ * Ofg 2 <B JI I- ESttSf £ *X 

5, gf*«2 8^IB«0=i— ^^^^SttfcfflWJX*, 
[«#S3 0l WIS I VB«£JR-7Vi'5 = *A*A 
ojB2oJioiiafiRtt£AT<oH«J-J:o"r«$ttx 20 

0 ^ a < 1 ; 0 ^ b < 1 ; 0 ^ c < 1 ; JkTf a + b + c 
MX*. 

(Tia Zrb Hfc AlKatbK) ) (N) 
[»*S3 1 ] STUB I 

o 5 *> 1 oxti^tb J: 5 # < *3E^tf . 2 9H 

fB«W=i— 7^ >^£nfc^38'JX* 0 

[lf^3 2] (trial VB«&*-7/i'S = *iv&&: 
^SlOf^ /^v*^, #'*#jv&tfi~*'7<n7tm 30 
cd 5 1 oXIlt^J: 0 # < fcJE^-t-tr. 2 7 

[0 0 0 1] 

fc«JMXjH^BBi-S. J:0»i»K:tt;, ; 74 
:^*:h,fc#S!lX*l;:HU £<0«IMX**>fc«><B=i — 
^-f^«*tt. 4feS&#ite (PVD) ^J:otW«$ 
*t£ I VB#©&*- 5 = PVD 

[0 0 0 2] 




6 

IC* £><5ffi£it#fl^ P S £ J^^-l^ K (chromiuiD oxi 
de) s -Typist? A^-arih^f K (magnesium oxide) > f- 
9=-$J***V'( K (titanium oxide) * -y^fr** 
^4 K (nickel oxide) &lW»!ft&JR#— K (refr 
actory metal carbides) ft <^8s*D#J£r ^ ^ 

<o«JBijxA(r$Ay-ei/^6o - oSiD5»J offffi ^ £ 
9. ttig#t£* 5 r6]±ufcT/U5:-^§j^Jx^s#btL'Cv> 

So 

[0 0 0 3] T/^-^<D^flJft^*a:JIRU ft*5-*«>* 

aft«ptt*»ssu^*stts vommm& (pvd) 

lUcT, J:9»W-C*JBd«J:9*a-C«>6fl3»JX*o 

[0 0 0 4] ^-O^^^B'JX^rfi— 

[0 0 0 5] 9 y x y * b (Knotek et al.) Ci^ "Sp 
uttered hard materials based ontitanium and alumin 
urn for wear protection" (International Pulvennet. 
Tagung.. DDR > Dresden (1985) > pp. 181-196) ^1/^5 
94 h/UOBftttttx TA'S *7% T i NWT iAINcO 
^ggijco — -7=- ^ y^^PVD (T^Foy^y^ 

[0 0 0 6] ^^e^e^rb (Sumomogi et al)<7> "Adhesion 
Evaluation of RF-Sputtered Aluminum Oxide and Tit 
anium Carbide Thick Films Grown on Carbide Tools" 
(ThinSolid Films , 79 (1981) . pp. 91-100) t^^O 
9 4 hyU^RMfttt. jBSX* (ISO P20)— <DT ^ % 

[0 0 0 7] ->V1r* h b(Shinzato et al.) CO "Intern 
al Stress in Sputter-Deposited AI2O3 Films" (Thin S 
olid Films. 97(1982). pp. 333-337) t ^ ^5 9 4 Y^<D 

■ is««>^-fixM-J:-5«**A (iso P20). mm*^- 

jV$JJ^—=-*^sfs<4 \sy9* (Corning Pyrex) 15^7. 

[0 0 0 8] $ h (Kazama et al.) ^ "Alumina Fi 
lms Prepared by Ion Plating" [alumina on a W/C cutt 
ing tool] it^^^fh^liRtt, -Y^r^OcM-J: 
oTWCS*l7/V^t^-7^y^WiU 




(4) 



5o 

[0 0 0 9] A7^-^^(Murayama et al.) <DB&$f¥f 
tH^#-§-S 5 4-2 9 8 2(2, ^tf^a&o^ft&teJBL 

srtfcH-rs. wwjx* (iso P3o * 

* ft) _L<7>T/US J r-< ^^JcBB-r*. 

[0 0 10] 7/v^f3-r^>^WJl|r^lo^ 

[0 0 11] ^^^^(Ramos et al.)<D "Adhesion imp 
rovement of RF-sputtered aluminacoatings as determ 
ined by the scratch test" (Jour. Adhesion Sci. Tec 
hnol. . Vol. 7. No. 8 > pp. 801-811 (1993)) lr*51^ 
■C, *#**Si^^-A'*#(AISI M2) kKF-*'<iy 

^■Pl/Xft^f — tr-k—h^'t K (titanium nitride) 
*WJS**tffiUfe, **»*«»f4. ^flsJU**?*- 20 

[0 0 12] Y4h (Doi et al.) <OB#45m^##' 
S 5 7- 1 2 0 6 6 7I1 «|MX Air BBSS IT, T i C 

©Jtm«3tt8««rt***. rrTflJlttT*' 

£>tK fROJltttT i C Tfr^-r. T i COMT i C 

[0 0 13] ~*y?h (Matsuda et al .) CO B*%fWf&m 
ffH4-3 0 8 0 7 5|i, -f t>feot{Ij:57^^ 

t^i-i2/& r B u§ jwW* £ tiz r t i> -*jm 

-e*>5. *BBJltt^^^ ^^^^-/MF (tita 
nium carbide) Xtt^-!>^h7>f Kti"5C<b^ 4 o 

[0014] 

^flWctt* PVDiaot#f V 
Bgs-T/l^ = £A0>£ftJI£, PVDHJ:oTI VB 

[0015] *»isoaw*iefeas^fc=— "r-r >^ 
Hax^Sriiwrs-fcT-tetJx ::t^-r>fy^M 50 




ikmmmfe (cvd) xfipvDo^t^iuo 

tlW^f^^^^^-^^ / >^< Hi 

±«^r^li:ttf^5 I VBK-7/K-^^I 
k, PVDiiioT I VBi-7^^^^41l: 

[0 0 16] W^SMg^it^-r^ ^^«J 

12. CVDXIiPVD w^-TtiMz. J;oX £ 

n5^*^-*m/&^'>^< £ t io<dji£, pv 

6 I VB^-7/^;^!)A(D^I^ PVDiaot 

oJIi, cvDXttPVD©^fti^l:iotr;u^t 
Mk^tSo 

[0 0 17] *WM<D 1xti^--'r-( 
tt. P VDiaoXS#fctt»*il6 I 

-$Jx(D&&<n'<— *Mk, PVDiaot 1 VBi- 

r/^ ~ * A^ftsirf+st^s -r<o^m k & 

[0 0 18] ^aSI^OgftttOfefi^tLfca-^W ^^«3 

8iJXA£i^i-6r £T-fc!3. ::t^-r^y« 

li, P VDiaoti^#f I VB^-7/U^ 

n^A^ft^^— *JI^ CVDXItPVDO^fiX 

^iacT7/^;tiwf$ti5f^^-^» 

<irtl 00® k 
[0019] #3gW<DBtttt&fi£ftfc=-^w 
fiyx**4i#rrsr. r^x^-r^y^M 

tt, CVDXIiPVD(D^fti^J:oTS*W*S 
£tL<5 I VBi-T/U^^^^M^^ PVD(C«fc 

*-t<Dftmk&^te 0 

[0 0 2 0] &mW<D tl1t=> >( V^ffl 

11. s PVDI^J:oTttfStt6IVB«-7^5 = ^ 

©ftftJBi:* pvDiaoxi vbi-7/^;^^w 
[0021] *ftW<D3ftte&&£titz=-T<< 

12, P VDlr«fcoT{+*S:h,5 I VBI-7/U; 
£>-&ft®£. P VDfUoX I VBS-7^^ n^AoO 



-J 



(5) 
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[0 0 2 2] &&*A<0 tltz.^ — 74 ^?%) 

MXftSrfttti-*:: fc.T-fc 9 . ::x^-r>fy« 

[0 0 2 3] 

x o x £ ti z> + * > - r j u s =- 1? * <o m i <o m t . 
[0024] m<Dxm\^&^x. i^sar* 

fli^fc-S 3 — ^v^£;frfc«MX*t**>£. SJH'JXA 

*U Ci"CJBlOJItt:PVD^J:oTW-***u. ^ 
(Tia Zrb Hfc Vd Ta e Nbf Al 

l-(a*b+c+d+e*f) )(Nx Ol-X ) 

:^T% 0£a<l;0£b<l;0;£c<l;0£d 
< 1 ; 0 < e < 1 ; 0 ^ f < 1 ; 0 ^ x ^ 1 ; RTfi 0 < 
(a + b + c + d + e + f) <ltfc5 0 Z.<D^—74 

tr. 

[0 0 2 5] X^B'Jo*IB^*3^^-c, #38Wtt-r< l^® 

\z^u 0 *-7 4>?n, vommm&\z±oxttmzti 
vBMi-7/v^^^t^i^ii:, mm 

IfSlwioT I VBMl-7/^^!)^^Sl 
[0 0 2 6] 

II^Ui^o «OMl*10f4, t<^«12Rt; 
SStfHl 4^r^i--5o SJHiJ^y^l 6 lis t<^il 2 

[ 0 0 2 7] 4 ^W/Sfc* 



tr. 

[0 0 2 8] 5g^$tl3tflfeOHJS^JKffitwio^T. v>< 

o^3-f>fy^liiftfi*s (cvd) iaot 

£ #acD C v D ;/ ci ir ^ ^#?£-r^> 0 
10 [00 2 9) 12 £#BS-T -5 £ * SJfi'JX* 1 0 ttSfr 1 
8i, 2i3-r^«^m 
[0 0 3 0] ^— *«20«u MififeMiaot 

ttM£tl2> s 7-* — ?*>7/l'$ —VJ*- YJ4 K (titani 
urn aluminum nitride) T*fc 5 0 T i A 1 N-<— *Jf 2 0 
<a»£lil — 6 A*m<&Ra-e*>*. TiAlNiSrttfflt 
£ r <t 9 . ^y^T^-^>f K-^^hi* 
tT i A 1 N^<— * = — r-r V^ORSl-ffinfc&MgS 

[0031] ftdsB 2 *#fig-r 2) £ > SJMxa i o 

2 2$:tt6o ^il 2 2<Dm£tel ~6 /iixi<0M"C*> 
So T i A 1 Ntt(t57^N-^^#&l 

[0032] &7£<Dmffi<ommt tt^^titi/^> 

ioT, S**:, PVDiaoT#f$^W^7/U 
5; - $J±<D<<— * = — : V:/£> PVDiaotM 
^57;v^^9J=«-r^ >?bilrrz>&Mn:M< 

[0 0 3 3] E3*#R8-r-6i:^ 93^0X^3 0 (ii~< ^ 
®3 2Rt/aiJfffi3 4^ttS„ «fiij3i5X^3 6tt. *T 
< 1^3 2S.T^2gtf te3 4<7>»-&ffl(-fc5o 

[0 0 3 4] 93MXA 3 0 0 Sr^tf, ^0 

^ijX*3 0(i. «fWiaoTl#4 0(DiI 
40 Cftf^W^^^W^^- h7^f K^-<- 
*Jf 4 2 ^rMi-^tPo -<-^S4 2^fSlil-6 

[0 0 3 5] MX*3 0(i, PVDlCjioT^^^^ 
i^T/U^^^^- h7^Kl4 2Cttf^5f^^ 

^^AXiif^^ y-7^^^!?AOMl4 4 £ 
JEi^tfo Mi4 4tt, 0. S^m^I^tt 

So 

[0 0 3 6] 9)fiiJXflr*i. WSSI^^f^7 
so yU^^r>A^^/l4 4^®^^« : ^iX'6T/^^^^^ 



(6) 



S2742049f 
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14 6 SrftfSK-gtfo ^14 6(DJ?£(41— 6^mOPi3 

[0 0 3 7] 5 0T**iHw^§tt, H4td^S*v59J»J 

<l>®52fc. JSifffi54t, i~< ^ffi3Ufi*fffl (5 
2, 5 4) (Dm&mzhZ>tym^Vis5 6 t&^Uo 

[0038] r^r isiymj&*&mi-z>t. 

160 (#]xl(4. f^^^^h7^fK) (4g#Wil® 

«f»MH6-0. 6 214, te¥fK*ft (CV 
D) XttPVD^)l^Ttt*^J:oT<+*priB-C*>S 0 4» 
MS6 0f4, 1—4 ^m^fp^cDJ?$^^-r^ 0 *MJ|6 
2 (0Hx.ll f^^r)^-#'=ih7^F (titanium c 
arbonitride)) (4. 1 — 4 ^ m<Dm^M £ £:Wi~5o 

[0 0 3 9] ^ ^-T^^—V^^ (0H*-fl 7-5 
-^7^^^- h7-f K) OI6 4I1 PVDC 
i:ot^r B 1l6 20Hl:#f$^ e 16 411 1- 
6 MmOWI^Wt6, 

[0 0 4 0) 7^^t(^l6 6fj:, PVDI^iotf^ 

^ A^il 6 4 (Dlid^tf $ 16 

6(4. i — 6 nmcomvmz&^-tZo 

[0 0 4 1] 7 QX~&m\Z7jkiSti. H5J^Six5*DlM" 
X*ojEfcBUoSaB^»«*r#HR"r*fcs «JS«JX*7 0 

(7 2. 7 4) «7)»*«^*>*«IflU=y^7 6 htt 
tf 0 Wfi'JXA7 0(4S#7 8 4r»-^tf. 
[0 0 4 2] ^.<75n-x-< ^l?ffi!&&&m-tZ>b, 

18 0 (0«x_fl f^ = ?A^h7^ K) f4»*OSffi 

tdf+^^tt^ e ^pflsso. 8 2*4, it^mmm (cv 

D) Xf4PVDOi/^tu^^3:J:oT^^ : "5jtgX-fe^>o * 
P^18 0(4. 1 ~4 ax m<7^CQJ?££r#-f5o 3^18 
2 (-Wx.fi. f^ = ?^-^h7>fK) 14, 1—4 

[0 0 4 3] f^y-T/V^'?^ (#J*L(1 
^f)i\7;l/; n ^ h^-f K) ^18 4(1. PVDC 
<fcoT=PB3l8 20*KfcW»**t5. 18 4f4. 1- 
6 mOPJOff ^*: 3 fi'i"Sp 

[0 0 4 4] TA-^-^18 6(4. PVDi:J:otf^ 
^ ^ (> A^il 8 4 $ tl5o 18 6(4. 

1—6 /i mtf>PflOff£ 

[ 0 0 4 5 ] f ^ y^-^ll^(D-^(D^l 8 8 , 9 
0(4. CVDXIiPVD^V ^~?tlfr\Z J: o "C T/W ^ 1~M 
S6\Zttm$tlZ>a ^18 8 (#l;tfl (4 0. 

5Mni*»^*$*«-r5o ^19 0 (#lx_(l 
^h7-f K) (41— 4 Axm<OPiB^)ffS«r*r-t"6o ft 

18 8 14. 7/^;ti8 6<Dmmzm.i&tt%£tiz>o 
[0046] i oot^K^$n> m6\z.7jkztiz>ty 
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0(4-T< Pll02h 3S(f® 1 04t N f< l^EXtf 

as«fffi (102. 104) o»fr»i^*>*«]Ha^!x^i 

06 t *^t? 0 SJB'JX* 10 0 (4S# 1 0 8 *3Elw$ 

tfo 

[0047] :o=>-f^y«^#»t^h ^ 
>^<— ^fij58:ft<75 2oo*HH l o. l l 2as£>9. 
Wl 1 o (#lx.(4. h7-f K) (4g# 

<7>«BBIwft3tSiX*. *WIJBll(K 112(4. CVD 

110(4. l — 4 ^ m^p^^^^-f^o +WJJBi-i 

2 («;tfl ^^?W-^h7^f K) (4. 1-4 

[0 0 4 8] %\<D^-$ l/-T^^^V^& Wx. 
(4. f^-^W; h7^( K) ^11 1 4 

(4. PVDttl<fcoT*ra«l 1 2\Zttm$tl>Z>* Sll 
4(4. 1-4 Mm<DPflOJ?£&*rr*o *2 0Wy- 
TA* 5 (#J;tt4. f ^^^i.7^^^[)^^ 

h7-< K) (^1116(4. 
20 ^^4ill4l:Wf*tiS, 1116(1 l- 
4 jim<0lHtf>J¥£&#1-6 o Sf£U<fl f 2^> 
- r yu ^ ~ * iv&&l(4Sg 1 <D^~$ 1/-T >^>^^t? 

[0 0 4 9) T/\^x-r<om 1 1 8(4. PVD(aotf 
*^-T/l^ ^!>^ill 1 6(w#*$tL-5o H i 
8(4. l-6^m^(Dl$^tnc 

[0 0 5 0] 1 2 OT-i&iliwTj^;^. O 7 tC^£;fx5#J 
iXAOl^6M«l^#^t^t, £)B'JX*1 2 
0(4-T< l^ffil 22ir, JSffffil 24t, -f<^ffiXtf 

30 sKif® (122. 124) <nm&m^*>z> i mm=^<yisi 

26 t £«a tfo IsOfi'JXA 12 0 nmft 1 2 8 SrXtJL-g" 

tr. 
[0 0 5 1] 

^-<— ^m^^^O 2 ocD^Ji 1 3 0. 13 2#£>t>. 
*PiB« 1 3 0*4Sft:O*ffi^f+apSix5. fP^l 1 3 
0. 13 2(4. CVDXIiPVDO^fWioTt 
*pTIB-C*>-5o +MJB13 0 («ttff^ = ^^=h7 
-< K) (4. 1 — 4 iz m^WWfSittS. ^ fell 1 3 
2 -(«;ttf^* = Vy-< K) (4. 1-4 M 

40 m^l^Jl^ftS, 

[0052] i :x-T/V$ — 
(4. ^^^7/u^^^h7^fK) <E>® 1 <Oj§ 
(4. PVDCJ:oTtlB113 2 (^i^Lfi^^-^^^ 
-#"-h7>fK) Cftt$n6 0 113 411 1-4^ 

& («X.tf. f^^!)A7^^^^ h7-f K) (75^ 
2(7^1136(4. PVD(:J:oT$l^f^y-7/^; 
^^^gl3 4Mf$Mc 113 611 1-4 

50 T/U^^^^^^l(4^1 <D7?^-7Ji>$ -*}J*&& 
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J§£ V BETA'S -^A^SSr^T-rSo 
[0 0 5 3] 7/V-;tOll3 8lt PVDiaoT^ 

ilZo 113 8(1 l-6/im«(Dl|^Wt^ f- 
^ ^-^|R^(D-^^1 1 4 0, 14 2te. CV 
DXttP VD^^ftl^CiotT/U^tl 1 3 8 \ZM 

mztiZo pvD(aotitf^^^ *wii4o 

£ 0 ^jll4 2 («;tf* *5-*-$J*~ h7^f K) fil 
-4/im^Wl^^t6o CVDClcfcoTft-^tl 

[0 0 5 4] mJfiO*16^*tB*r*BBi"Si:. rn*><E> 

-0— -fe^S**. ^ 
WiH^a^ n ^ — h^^f K (cubic boron nitride) ^—J^ 
y h&UHr^ * yf, ^nyh^-^^ll 

[0 0 5 5] !Wjetf5SJJIiO*llB*:ft*s#fiHi-«i, *fc 
■*\ (6) r^^-r, is-* (6) T;v*~r^ % 

y/< U) (tj) T/i^^&l/;^ 

(x) T/V^-^^r^tfo ^ylM^^MassalskiMIBSi 
#) <£> binary alloyphase diagrams x American Societ 
y for Metals > Metals Park . Ohio (1990) x p. 185£r 

[0056] ±<Dmmmm&&mi-z>t. ^v-r 

^(W^^7;^;-?A=:h7^ Koi^tn^ 
[0 0 5 7] ltr^^O^^lEic#0S-r^ ir. +m 

<£> l oxtt-ttt J: 9 # < Sr^tfo 
[0 0 5 8] ^^^Jfe^^O^^V-T/U^-^ix 

^l2 0^^y-7^^^^ 




12742049^ 
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(T i a All-. N) 
rrt\ 0< a < 1 T'fcO. »figll«i0ffSJw»oT« 
Art"*. £*>H«f*. ±0*Jfi<0»«i:BBiiUTtt»L 

[0 0 5 9] »S^)S£«r^i-5^n-fe^(zB|UT^ 
*7^yb (Hofmann et al . ) 0^^4#fT^ 5 , 3 3 0, 

8 5 3f ("Multilayer Ti-Al-N Coating for Tools") 
10 . **rl) b(0mori et al .) <0 3 — P y/<WWFtti»## 

0 448 720 Al ("Surface-Coated Hard Memb 
er for Cutting and Abrasion- Resistant Tools") 
-f^^dkeda et al .) <D B ttiM-gr 1 - 1 5 1 

9 5 3 ("Abrasion Resistant Film") fHl^tD=J— 7^f 

iBSO "C fc <5 £ fcBlf® A li#*LTP-5. 
[0 0 6 0] fcMBAttSfc. ^*>--T/l^-l>i^& 

e>*t*. roiooig^jio^d £xrto 

(Tlx A 1 )(Ny Ol-y ) 

rrt% 0 < x < 1 RT3 0 ^ y < 1 "Cfc 9 . f^^-T 
yix ^ - £7 ^ig07/u ^ =■ £ A^I/^c^-a S:(iT /i- 

[0 0 6 1] ^V'-TA'S -^A^^^(^CT 
30 v^u^ — ^i^ s<1~&$J* % f^f/i-RTf 

=-*z?<D7tm<D 5 1 oxWtiJ: 9 #< Sr^tf = — ^ 

(Tia Zrb Hfc Vd Tae Nbf Al 

1 - (a+b*c+d+e+f) ) (N) 

r dt\ 0 < a < 1 ; 0 ^ b < 1 ; 0 ^ c < 1 ; 0 ^ d 

< 1 ; 0 ^ e < 1 ; 0 ^ f < 1 ; O^x^l ; &Tf0 < 
(a + b + c + d + e + f) < 1 T-£><5 0 jfij^Ett, M<0 

[0 0 6 2] ^^V-T^^^^A 
(Tia Zrb Hfc Vd Ta e Nbf Al 

l-Ca+b+c+d^e+f) )(Nx Ol-X ) 

rrT% 0:Sa<l;0£b<l;0£c<l;0£d 

< 1 ; 0 ^ e < 1 ; 0 ^ f < 1 ;0^x^l ; S:I>* 0 < 
(a + b + c + d + e+ f) <lTfc5o MjSfix 

so [0 0 6 3] jEKfcBIPAf;^ ^-^>-frAOJl^*3t^r, 
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m^xoxm-tztfrxz z> : 

(Tio Zrb H f c )(N) 
^ £ T\ 0 ^ a < 1 ; 0 ^ b < 1 ; 0 ^ c < 1 ; Rtf a 

b 

[0 0 6 4] ^?>~&&m<D=2— it 4 y^M^io^» 
mztiz : 

(Tia , Zrb , Hfc )(Nx , Oi-x ) 
rrT% 0 < a ^ 1 ; 0 < b ^ 1 ; 0 < c ^ 1 ; a+b 
+ c = 1 RTf 0 ^ x ^ 1 T'fc^c 

[0 0 6 5] ^^^fS^n^^rF&^O^ii, 

[ 0 0 6 6] ^0^(DM^^O?F^f^ *Wffl^m 

^£i%z*&w<Di±mxnmM&^m^x%M%wxb 

frxhZ> bo i±mRX*nfa&\te&\^<o&x&>Z> £%if:£ 

[0®cDfsm^^] 

&7£<nmm<Dten<Dm&mxfrz> 0 

[02] ^TDi^2-2(^oT«I^T^ttfcl211^iijX 

[Si 3 ] ^p^^N'Jxjr^sij^ii^o^^o^sisr* 
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fry. 2-o<D^mm. i vB^-r^^^^ 

[HI 6] ^0JcD^^iJX^cDSiicO^O^ftgO^r@l§!T- 

[0 7] #^^gyxj^SiJ^^^ 

I VBft-7/^;-^0^1) 5 lO(£> 
[^^■CO^] 

10, 30, 50, 70, 100, 120 i^JX^ 

1 2, 3 2, 5 2, 7 2, 1 0 2, 1 2 2 -T<V>® 

14, 34, 54, 74, 104, 124 2^f® 

16, 36, 56, 76, 106, 126 tyM^y 



5 8, 7 8, 

6 6, 8 6, 



10 8, 12 8 



118, 13 8 



8 2, 110, 112, 13 0, 1 



18, 4 0, 
2 0,42 

2 2, 4 6, 

m 

6 0, 6 2, 8 0, 

3 2 tp?$m 

4 4, 6 4, 8 4 ^?l'-T;l'^~$J±'&&m 
88, 90, 140, 142 

114, 134 m i <d^-$ ^$^&m 

116, 136 W>2(D^<? l/-TJ^^ —t7J*i±* 
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